INTRODUCTION
The Commonwealth of Puerto Rico is home to 3.6 million residents, 97% of them U.S. citizens, a population larger than that of approximately 20 states in the U.S. 1 Additionally, over 4.7 million Americans living in the 50 states are of Puerto Rican origin, and tens of thousands of people move back and forth between the territory and the mainland U.S. annually. 2 Yet, this large group of citizens has generally been an afterthought in American health policy, particularly in light of the major changes implemented under the Affordable Care Act (ACA). This paper presents an overview of Puerto Rico's health system and new analysis of current health care data, with a focus on health insurance coverage and access to care. Our objective was to provide insights into potential areas for federal policies to improve health care for the millions of American citizens living in Puerto Rico, as well as identify lessons that Puerto Rico's own health policy experiences may offer the rest of the mainland U.S.
Political and Economic Overview
Puerto Rico is by land area and population the largest of the five U.S. territories. Acquired by the U.S. in 1898 during the Spanish-American War, Puerto Ricans born on the island have been recognized as U.S. citizens since the Jones Act of 1917. As a commonwealth, Puerto Rico is subject to U.S. federal laws, but the island also has its own constitution. Demographically, 3.6 million Puerto Ricans live on the island, and over 4.7 million Latinos of Puerto Rican origin live in the mainland U.S. 1, 2 There are also approximately 100,000 foreign residents in the island, roughly twothirds of whom are unauthorized immigrants. 3 Puerto Ricans residing on the island have different rights than those who reside in the mainland. Island Puerto Rican residents are allowed to vote in the primaries for U.S. presidential candidates but not national elections, and -as discussed below -often face significant limitations on their eligibility for public services available elsewhere in the mainland U.S.
Conversely, Puerto Rican residents in the mainland are entitled to full voting rights in all U.S. elections and as well as eligibility for public programs and subsidies, the same as any other U.S. citizen. In Congress, Puerto Ricans have a resident commissioner that advocates for the territory's constituents but is not allowed to vote.
Economic conditions in Puerto Rico are worse than in any state in the U.S. For instance, in 2012, the poverty rate in Puerto Rico was over 45%, more than twice the level of Mississippi, the poorest state in the mainland U.S. 4 As of 2012, Puerto Rico's per capita income was slightly over $19,000 compared to $50,000 in the U.S. 5 Income inequality in Puerto Rico is also a significant issue, with a Gini coefficient that exceeds all 50 states and the District of Columbia. 5
Overview of Puerto Rico's Health Care System
Similar to the mainland U.S., Puerto Rico's health care system is funded by multiple sources, primarily a combination of private health insurance and public dollars from federal and state/territorial sources, described in further detail below. The health care system in Puerto Rico has undergone significant changes in the last 20 years. In 1993, Puerto Rico created La Reforma ("The Reform"), under the direction of Governor (and former physician) Pedro Rosselló. Prior to that, the Commonwealth had relied heavily on the direct provision of health care by government-owned public regional and district hospitals, as well as municipal clinics. In part inspired by the Clinton health plan, Rosselló implemented reforms aimed at converting the Commonwealth's governmental role from one of direct provision of health care to instead serving primarily as a health insurer. 6 In doing so, one of the reform's goals was to reduce disparities in access that critics attributed to the public provision of health care. By moving towards a healthinsurance based model that utilized privately-employed providers, La Reforma was intended to give lower-income beneficiaries access to a broader array of primary and specialty physicians and to increase consumer choice. 7 La Reforma further aimed to decrease bureaucracy and control costs by introducing managed care organizations administrating both public and private plans. 8 Initial projections were that the reform would cost between $860 million and $1.3
billion per year. However, costs quickly topped $1.4 billion per year and the government fell into an increasing deficit by the early 2000s. 9 La Reforma was expanded and amended in 2011, and renamed Mi Salud ("My Health"). Mi Salud is now the umbrella for the Commonwealth's Medicaid, Children's Health Insurance Program (CHIP), and Medicare, and it also covers all the territory's government employees in the program. 10, 11 Overall, per capita health care spending in Puerto Rico (approximately $3200) is just over one-third that of the U.S ($8,900), according to 2012 statistics. 12, 13 Here, we briefly highlight some of the key policy differences in the current insurance systems in Puerto Rico and in the mainland U.S.
Medicaid
Medicaid plays a large role in Puerto Rico's health care system, but it differs in several important ways from the program in the mainland U.S. Generally, states receive matching federal funds to cover between 50% and 83% of their Medicaid costs, depending on the state's Federal Matching Assistance Percentage (FMAP), a formula based on each states' share of the population living below the poverty level.
Subject to broad federal guidelines for the program, states are able to spend as much as they see fit on Medicaid and receive their federal match in an open-ended fashion. 14 Similarly, from the beneficiaries' vantage point, Medicaid is an "entitlement program": if they meet eligibility criteria for the program, they are generally guaranteed the right to enroll in the program and expenditures are not capped.
However, in Puerto Rico and other U.S. territories, the funding arrangement for Medicaid is quite different. In spite of high poverty levels, historically the territorial FMAP had been set at 50%, and more importantly, Congress caps the amount of spending eligible for federal reimbursement, meaning that Puerto Rico's Medicaid program essentially operates as a block grant and not as an entitlement program. 15 Determined by Congress in the budget process, the annual federal spending caps for the territories generally have been far below total Medicaid spending, meaning that the actual contribution that the federal government has made to Medicaid programs in the territories -the true match rate -was far below 50 percent before the ACA. One Further broadening the program's reach compared to most states in the mainland U.S., Puerto Rico's Medicaid was available to non-disabled low-income adults without children (subject to citizenship requirements) -the so-called "childless adults" targeted by the ACA's Medicaid expansion. 14 As discussed below, the ACA did not offer territories the same funding for the Medicaid expansion as is available to states.
Nonetheless, since passage of the ACA, Puerto Rico has expanded Medicaid coverage up to 133% of the Commonwealth Poverty Level, which corresponds to roughly to 65-75% of the FPL.
Medicare
Unlike Medicaid, Medicare in Puerto Rico operates fairly similarly to how it functions in the mainland U.S., though with a much greater reliance on Medicare advantage plans -nearly 70% enrollment as of 2012. 18 There is no funding cap, and beneficiaries are generally eligible for the same coverage as those receiving Medicare in the states. In addition, Puerto Rico does receive Medicare DSH payments, and starting in fiscal year 2014, these payments to the Commonwealth have been increased substantially. 19 However, there are some differences between Medicare in the mainland U.S. and in Puerto Rico. The low-income subsidy for Part D drug coverage is not an entitlement and instead operates as a territory-run block grant. Also, unlike The Affordable Care Act Puerto Rico was largely excluded from the provisions of the ACA. While some provisions of the ACA treat Puerto Rico as a state, others treat it as a separate territory with its own authority. For instance, the Individual Mandate, the Employer Mandate, premium tax credits for purchasing private coverage in health insurance Marketplaces, and entitlement funding of the Medicaid expansion up to 133% FPL do not apply to Puerto Rico. Residents of Puerto Rico are not able to use the Federal Marketplace to purchase coverage, even without subsidies. The combination of the ACA's new insurance requirements without the availability of subsidies led to concerns that the law would destabilize insurance markets in the territories. In response, the Centers for Medicare and Medicaid Services clarified in July 2014 that territitories are exempted from most of the insurance requirements outlined in the Affordable Care Act -including guaranteed issue, prohibition on lifetime and annual limits, coverage of preventive health services, community rating, and essential health benefits. 21 Although these provisions were designed to increase access to health insurance under the ACA, they may be economically infeasible to implement without the federal tax credits to support a broad risk pool in the insurance market, which was CMS's rationale for exempting the territories from the requirements. Nonetheless, for the time being, Puerto Rico has decided to honor these original policy requirements to the best of its abilities, despite limited funding and the lack of premium tax credits. 22 However, there have been other notable changes in the Commonwealth as part of the ACA. First, the cap for federal Medicaid funds to the territory was dramatically increased, going from $260 million in 2008 to roughly $1 billion per year from 2012-2019 15,23 ; funding after 2019 has yet to be determined. In addition, the Medicaid FMAP has been raised from 50% to 55% for all the territories as of July 2011.
Territories also were given the option of implementing their own Marketplaces. While Puerto Rican residents are not eligible for federal tax credits for Marketplace coverage, Puerto Rico did receive a one-time grant of $925 million that the Commonwealth plans to use to establish a local Marketplace with partial subsidies available to households earning up to $25,000 per year. 10, 23, 24 
Previous Research and Study Objective
Despite being home to millions of mainland U.S. citizens and facing a host of distinctive policy challenges, including providing care in a lower-resource setting than any of the 50 states, Puerto Rico has not been particularly well-studied in health services research. While some targeted studies have analyzed aspects of Puerto Rico's Reforma of 1993, [25] [26] [27] the research literature has little information on the current state of access to care in Puerto Rico, and how these outcomes compare to the mainland U.S. as a whole.
One recent study compared patient experiences among Medicare beneficiaries in Puerto Rico versus the mainland U.S., finding that Puerto Ricans had worse experiences getting needed care and getting care quickly but better doctor-patient communication and customer service. 28 However, given the near-universal coverage rates among the elderly in both settings, these results provide little insight into the experiences of the population as a whole -and particularly among uninsured working-age adults.
With ongoing questions about how Puerto Rico will be able to finance its health 
METHODS

Data Source
The primary source for the analysis was the 2011-2012 Behavioral Risk The survey is available in multiple languages, and more than 98% of respondents in Puerto Rico are administered the survey in Spanish. 29 Domains covered by the survey include demographics, income, whether a person has any health insurance, and several measures related to health care use and health status. Overall response rates for the BRFSS in 2012 were 58% in Puerto Rico, compared to the U.S. median of 45%. 30 We supplemented these primary analyses with 2012 data from the Census Bureau's American Community Survey (ACS) and the Puerto Rico Community Survey, which provide more detailed information than the BRFSS on different types of insurance coverage.
Outcomes
Our coverage outcomes were the percentage of adults with any health insurance and the proportions reporting each type of health insurance (Medicaid, Medicare, private coverage, and other insurance). We examined several general measures of health care access including having a personal doctor, delaying care in the prior year due to costs, and having had a general check-up in the prior year -outcomes which were all identified by a recent Department of Health and Human Services expert panel as highly-relevant metrics for state-level access to care. 31 We also examined access to several specific recommended preventive services: mammogram in the past two years for women ages 40-75, Pap smears in the past three years for women ages 21-65, colorectal screening (either fecal occult blood testing or colonoscopy/sigmoidoscopy) for men and women ages 50-75, and glucose screening for diabetes among adults older than 45 and among obese adults of any age. [32] [33] [34] [35] We also examined several measures of health: self-reported health status on a five-point scale, body-mass index, smoking status, and reported history of depression.
Statistical Analysis
We first conducted descriptive unadjusted comparisons between Puerto Rico and the mainland U.S. for each measure. We then estimated multivariate regression models for each outcome, with the covariate of interest a binary indicator for Puerto Rico, and adjusted for population features that may generate significant differences in the healthrelated measures we are examining. These features included age (in years, plus an indicator variable for those over 65 years), sex, household income, educational attainment, urban versus rural residence, marital status, and employment. For race and ethnicity, we took two different approaches, to account for the fact that nearly the entire sample in Puerto Rico is of Latino ethnicity. Our primary model adjusted directly for Latino ethnicity separately from race. In sensitivity analyses, we only analyzed people reporting Latino ethnicity (comparing Latinos in Puerto Rico with Latinos in the mainland U.S.). Unless noted below, the results were similar across both models.
All the study outcomes were binary, and analyses used logistic regression models.
Adjusted results were then converted into predicted probabilities for ease of interpretation.
Our primary analyses compared the full Puerto Rican population to the mainland U.S. population. Secondary analyses of access to care also examined the subset of adults without health insurance. All analyses were conducted in Stata 12.0, using the BRFSS and/or ACS survey weights and accounting for the survey design. Table 1 presents summary statistics for the sample. 99% of Puerto Ricans in the sample were of Latino ethnicity versus 15% of mainland U.S. residents. A higher share of Puerto Rico's population was female. Puerto Ricans were less likely to have completed high school or to be employed, and had significantly lower household incomes. Table 2 shows the distribution of insurance coverage, from the ACS data. The uninsured rate in Puerto Rico was significantly lower than in the mainland U.S., with only 7.4% being uninsured versus 15.0% for the mainland U.S (p<0.001). After adjustment for economic and demographic factors, these differences were even larger, with a 12.0 percentage-point lower likelihood of being uninsured for adults in Puerto Rico compared to similar individuals in the mainland U.S. (p<0.001). Table 2 also shows that the payer mix in Puerto Rico was much more reliant on Medicaid, with 45.9% of residents reporting Medicaid compared to just 18.0% in the mainland U.S. (p<0.001).
RESULTS
Conversely, private coverage was significantly less common in Puerto Rico compared to the mainland U.S. in unadjusted analysis (40.8% versus 64.7%, p<0.001); though after adjustment, private coverage rates were actually higher in Puerto Rico than in the mainland U.S. (+4.8 percentage points, p<0.001). Table 3 describes several measures of access to care. Among the full population, access to care was significantly better in Puerto Rico for all outcomes, after economic and demographic adjustment. There was a 12.8 percentage-point higher likelihood of having a usual source of care among adults in Puerto Rico than among those in the mainland U.S. (p<0.001), and a 13.1 percentage-point higher likelihood of having had a check-up in the past year (p<0.001). There was a 7.6 percentage-point lower likelihood of cost-related delays in care (p<0.001). Even among those without any coverage, uninsured adults in Puerto Rico were more likely to have a usual source of care and have had a checkup in the prior year, and less likely to have delayed medical care due to costs than uninsured adults in the mainland U.S. Table 4 presents several recommended health screening measures. For two of these tests -mammography and blood sugar screening -both unadjusted and adjusted rates were significantly higher among Puerto Ricans by 5-16 percentage points (p<0.01 for both). For pap smears, rates in the mainland U.S. and Puerto Rico were similar (p=0.72). For colon cancer screening, adjusted rates of colonoscopy were lower in Puerto Rico compared to the mainland U.S. (-7.9%, p<0.001), while fecal occult blood testing rates were higher (+10.0, p<0.001), and overall rates of screening did not differ significantly between the two locations (-1.0%, p=0.42). Table 5 shows several health-related measures from the BRFSS. More so than the other variables, the estimates here depended on the particular model. Puerto Ricans were significantly less likely to report excellent or very good health (-2.1%, p<0.001). Rates of depression did not differ significantly in our main models, though in estimates for Latinos only, Puerto Ricans had lower rates of depression (p=0.001). Puerto Ricans were less likely to be obese in all models (-3.6% after adjustment, p<0.001). Findings on smoking were mixed. Puerto Ricans were less likely to smoke in unadjusted models and in the adjusted model examining Latinos only (p=0.05); however, in the full sample, the difference in smoking was not statistically significant after adjustment (-0.7%, p=0.22).
DISCUSSION
In this cross-sectional comparison of adults in Puerto Rico and the mainland U.S., we find that health insurance coverage and basic measures of access to care are significantly better in Puerto Rico than the rest of the U.S., despite the former's much lower per capita income and policy limitations on federal financial support for health care.
The bulk of these differences in coverage and access may be due to the territory's more readily available Medicaid coverage, which accounted for nearly all of the 20 percentage-point advantage in uninsured rates (after adjustment) in Puerto Rico compared to the mainland U.S. Meanwhile, after accounting for socioeconomic status and demographics, private coverage rates in Puerto Rico were quite similar to those in the mainland U.S.. This pattern of greater access to care is consistent with prior research on cross-state variation within the mainland U.S., which has shown that states with more generous Medicaid eligibility have much better access to care among low-income individuals. 37, 38 However, even when limiting the sample to uninsured adults, those living in Puerto Rico had better access to care than uninsured adults in the mainland U.S., suggesting that these differences in access were not completely mediated by Puerto Rico's higher coverage rates.
Rates of receipt of preventive services were similar or higher in Puerto Rico for 3 of the 4 conditions we measured. More specifically, adherence rates for recommended screening for breast cancer and diabetes were significantly higher in Puerto Rico than in the mainland U.S., both before and after adjustment. Meanwhile, recommended cervical cancer screening rates were similar in the mainland U.S. and Puerto Rico -both at roughly 85%. Rates of colorectal cancer screening, however, differed significantly by modality: colonoscopy was less common in Puerto Rico, while fecal occult blood testing (FOBT) more common, with an overall similar percentage of adults receiving any screening. While FOBT remains a recommended option for colorectal screening, it is considered by many to be an inferior test due to its lower sensitivity and inability to treat any positive findings without undergoing a diagnostic colonoscopy. 39 Puerto Rico's greater use of FOBT in lieu of colonoscopy may in part reflect relative resource constraints -since colonoscopy is by far the most expensive of the screening tests we evaluated. The lower rates of colonoscopy may also reflect in part cultural barriers towards the procedure, 40, 41 and research has shown that outreach efforts using community health workers or clinical navigators can greatly expand colonoscopy rates, especially among racial and ethnic minorities. 42, 43 In terms of health measures, obesity and smoking rates were generally lower in Puerto Rico, though overall self-reported health was slightly worse. The former may relate directly to cultural differences that promote fewer risky health behaviors in Puerto Rico, which is consistent with patterns of assimilation among immigrants to the mainland U.S., where first-generation Americans typically adopt less healthy behaviors than their immigrant parents. 41, 44 Meanwhile, overall economic distress in Puerto Rico may be in part responsible for worse perceptions of physical health; other cultural differences not captured by simple adjustment for race and ethnicity may also have contributed to these differences in self-reported health.
Overall, our analysis highlights the relatively high rates of coverage, access to care, and preventive health care in Puerto Rico, despite the territory's challenges of higher poverty rates and less federal financial support compared to mainland states. One critical reaction to this analysis might be to argue that Puerto Rico's health systemoperating at a fraction of the price -surely cannot provide adequate care compared to the mainland U.S. While much more clinically-detailed information would be needed than we have in our data in order to answer this question directly, taken as a whole, our measures of access and preventive care do not indicate that coverage in Puerto Rico is an empty benefit. In fact, health care in the Commonwealth may be preferable in many cases to the care received by similarly-situated individuals living in the mainland U.S.
Population-level measures of health also cast doubt on the notion that health care in the
Commonwealth is demonstrably inferior, as Puerto Rico enjoys nearly a 5% lower ageadjusted mortality rate than the rest of the mainland U.S., and 26% lower mortality than Mississippi, the state with a per capita income closest to that of Puerto Rico 45 -though of course numerous factors influence life expectancy, of which health care is only one factor.
Limitations
Our study has several important limitations. First, while we used validated government surveys for our data sources, our outcomes are all self-reported, which means that issues such as recall bias and social desirability bias may have affected our outcomes. To the extent that these biases may vary between Puerto Rico and the mainland U.S., this could have produced some of the observed differences in our analysis. Demographic factors such as age, gender, and education have been shown to affect the quality of self-reported data, though our estimates did adjust directly for these factors. 46 In addition, response rates were somewhat higher in Puerto Rico than in the mainland U.S. (58% vs. 45%), which may also have impacted our results, though the direction of potential bias on our results is unclear. However, the BRFSS's use of population-representative weighting to account for non-response has been shown to mitigate potential bias. 47 While we measured several preventive services recommended by national guidelines, our data sources do not allow us to comment on the quality of the health care services rendered nor patients' experiences with their health care, both of which are important questions for future research. Findings from the Consumer Assessment of Healthcare Providers and Systems suggest that there are important differences in these areas among Medicare beneficiaries in Puerto Rico versus the mainland U.S., but it is unclear how these patterns may differ for younger adults not in Medicare. 28 Finally, our analyses are cross-sectional and observational. While the patterns in the data we presented are suggestive regarding relative strengths and limitations in the Puerto Rican health care system, we are unable to attribute any of these outcomes directly to policy decisions made by the territory or by federal policymakers. Numerous unmeasured factors including cultural norms, economic conditions, available resources, and environmental influences may all have contributed to some of the observed differences between coverage, access, and health measured in our sample. Furthermore, given that the BRFSS did not collect data in Puerto Rico until the late 1990s, we are unable to comment directly on the extent to which the Commonwealth's reform efforts beginning in 1993 produced any changes in the access outcomes studied here. Our analysis is best thought of as descriptive and exploratory, providing a broad overview of how the Puerto Rican health system and mainland U.S. health system compare on several measures, rather than a policy evaluation of Puerto Rico's reform efforts or Congressional policy towards the territory, which is beyond the scope of our paper and our data sources.
Policy Implications and Conclusions
Despite the fact that Puerto Rico's Medicaid program has a federal match rate far lower than that of other relatively poor states, is subject to a statutory cap, and is excluded from Medicaid DSH payments, Puerto Rico currently enjoys significantly greater levels of coverage and access to care than the mainland U.S. as a whole. The pattern of markedly higher Medicaid coverage rates in the Commonwealth, associated with much better access to care in a low-income population, suggests that Medicaid eligibility may play a key role in expanding access to care and to recommended preventive services in resource-poor settings. This pattern of findings is consistent with recent studies in Oregon, Massachusetts, and several other states showing significant gains in access to care and recommended preventive services related to the expansion of Medicaid or subsidized state coverage. [48] [49] [50] [51] It is notable that as of July 2014 nearly half the states continue to reject expanding Medicaid under the ACA, in large part due to concerns about state budget impacts, 52 while Puerto Rico -with a poverty rate twice as high and federal support for Medicaid far less than what states are eligible for under the ACA -has already made the commitment to cover the bulk of its low-income uninsured population. If Puerto Rico can achieve coverage rates of over 90% with far fewer resources, it becomes challenging to see states' resistance to the ACA expansion as one resulting from economic necessity rather than political and ideological opposition to the law.
Our findings also have important policy implications for Puerto Rico itself.
For the measures related to primary care access that we evaluated, Puerto Rico's health system performs very well. However, disparities in access for colonoscopy suggest that specialist-delivered services may be an area of greater concern. Specialist shortages may be related to both internal and external factors, such as increasing demand in the mainland U.S. for bilingual physicians and significantly lower physician salaries in Puerto Rico compared to the mainland U.S., both of which have been linked to increasing migration of physicians away from the Commonwealth. 53 While the territory enjoys relatively high levels of coverage and access to care compared to the mainland U.S., its current budget pressures threaten to erode these accomplishments. Current Medicaid funding for Puerto Rico and the other territories remains far below the level received by the states. While the ACA significantly increased Puerto Rico's federal support for Medicaid by lifting its statutory cap nearly three-fold, the current match rate of 55% is still markedly lower than that received by other low-income parts of the mainland U.S.; by contrast, Mississippi -with a poverty rate half as high as Puerto Rico -currently receives a 74% federal match rate.
Furthermore, Puerto Rico is ineligible for the ACA's 100% match rate to cover childless adults up to 138% of the FPL. Finally, the ACA's increase in the Medicaid cap was only guaranteed through 2019, and without an extension, the expiration of this funding would leave Puerto Rico at risk for returning to its pre-ACA days of less than 20% effective federal support for Medicaid.
Thus, federal policies prioritize spending health care funds on citizens living in the mainland U.S. over U.S. citizens in Puerto Rico. Territorial status currently plays the determining role in Congress's differential treatment of these two groups of citizens. In part, this may be justified by the differential tax obligations of residents of Puerto Rico versus those in the mainland U.S. Most residents of Puerto Rico (except those employed by the U.S. government) are not subject to the federal income tax, though Puerto Rican residents pay several other forms of federal tax including commodity taxes, Social Security and Medicare payroll taxes, and import/export taxes. Exploring a different political status (such as statehood or a modification of current territorial status) could significantly impact federal funding for health care in Puerto Rico, but this approach is far from straightforward. Puerto Rico has had a long internal struggle over its political status, and statehood -even if desired by some of the population of the Commonwealthwould require a vote of admission to the Union by the U.S. Congress. Thus, for the time being, the territory's political status is likely to lead to continuing funding differences for health care (and other public services) compared to the mainland U.S.
In conclusion, despite having a population that is far poorer, Puerto Rico outperforms the mainland U.S. on several measures of coverage and access. However, national policies capping federal support to the territory have contributed to major budgetary challenges. While the Affordable Care Act significantly increases federal 
